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sin(2α) =
2η(η2 + ρ2 − ρ)
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|B01 >= α|B0 > +β|B0 >; [CP = +1]
|B02 >= α|B0 > −β|B0 >; [CP = −1]
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|λf |2 + 1
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 5 → Xsγ |VtsV ∗tb|  
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B0 → pi+pi−, ρ±pi±etρ+ρ− (100+15−9 )◦
γ B+ → DK+ (62+35−25)◦
2β + γ b→ c(ud), u(cd) γ   71+19−20
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(excl. at CL > 0.95)
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excluded area has CL > 0.95
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CP (J/ψK0s ) = CP (J/ψ)CP (K
0
s )(−1)L = (+1)(+1)(−1)1 = −1.
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CP (J/ψpi0) = CP (J/ψ)CP (pi0)(−1)L = (+1)(+1)(−1)1 = −1. |)W 54W9,)
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Ab→d(arbre) = AVcbV ∗cd = O(λ3).
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= (Pc − Pu)VcbV ∗cd + (Pt − Pu)VtbV ∗td
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= O(λ3) +O(λ3).
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|A(B0(t) → F )|2 − |A(B0(t) → F )|2
|A(B0(t) → F )|2 + |A(B0(t) → F )|2
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B(B0d → J/ψpi0) = (2.05 ± 0.24(stat) ± 0.07(syst)) × 10−5.
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CJ/ψpi0(BABAR) = −0.20± 0.19(stat) ± 0.03(syst)
CJ/ψpi0(BELLE) = −0.08 ± 0.16(stat) ± 0.05(syst)
SJ/ψpi0(BABAR) = −1.23 ± 0.21(stat) ± 0.04(syst)
SJ/ψpi0(BELLE) = −0.65± 0.21(stat) ± 0.05(syst)
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J/ψ pi0 SCP vs CCP
Contours give -2∆(ln L) = ∆χ2 = 1, corresponding to 60.7% CL for 2 dof
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-1 0 1 2
World Average 0.67 – 0.02
BaBar 1.23 – 0.21 – 0.04
Belle 0.65 – 0.21 – 0.05
Average 0.93 – 0.15
BaBar 0.65 – 0.36 – 0.05
Belle 1.13 – 0.37 – 0.09
Average 0.89 – 0.26
BaBar 0.71 – 0.16 – 0.03










Average 0.77 – 0.14
BaBar 0.63 – 0.21 – 0.03
Belle 0.55 – 0.39 – 0.12
Average 0.61 – 0.19
BaBar 0.74 – 0.23 – 0.05
Belle 0.96 – 0.43 – 0.12
Average 0.79 – 0.21
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] ≈ λ2η +O(λ4) ≈ arg(Vts)− pi |)W 54W.--a





x6ﬂ$(-o)/ 8;ﬂ&OM(-ﬃ0$uﬂ$.ﬀ"?r(-ﬃ0d/ 8;CE(-ﬀwLAt/ LA'ﬀGﬂ&%ﬃ Aﬀﬃ 4At;>+ﬁ"O;wﬂ/ 8A.$M(-4;4(-ﬀ;  ∼  [>WE- ± >WE)1aM(;
¤.7> 	z\b;CD/i(t4GL#LLAMA.ﬃ0$ﬀG!;C +m(-,(-ﬀﬂﬃ0/0/i(-oa';GL;>ﬃ GBY+^(-$.$ﬀﬂﬃ04;>ﬀ!#Lﬂ$.$ﬀBﬀGL#ﬂﬃ A.ﬃ cW
Rc#`(-,(-/
B0s → J/ψ(µµ)η(γγ)
LA.$:ﬀﬂﬀGLAﬀﬂ%$ﬀGPA.+:/i( K4o)+ﬀ<)W0 54Wa~/AﬀQ;GLAﬀﬃ09$ﬀwﬂo)ﬀ,(-:/ qﬀO#LLAﬀA.+4A
b→ ccs ﬂ$Q/rCGﬂ$M(-$ J/ψη LA.$Q+Gﬂ$M(-$ﬀﬀ<;<x6U(L&aL#</i(t&(-/ ﬂ+Pﬀﬀ'x6U    )W
x6%$.M(-ﬃ0ﬀﬂﬁ"ﬂ9$'(-+Z#`(-,(-/
Gﬂ$.+4;>ﬃ G<ﬀGL#LGL;ﬂﬁﬁ"ﬂ%$`b/i("#L%$..ﬃ0d+$.ﬃ  ﬁI(p|ﬂ+ﬀ2LA.$H/ <;>ﬃi(-o)M(-ﬁﬁ"ﬂ
(-.dﬀ2A.+.ﬃ0ﬁ"G;2#L+/ ﬂ+`bF/ LAB(-+$.ﬀLAKcC ﬃ09$ﬀﬂ.&aﬂ,(-9$t79+cCE(`&aL#;LAK#L+/i(-oaLA!;2;ﬂ+>=ﬀ;>ﬀLAB;
o)M(-4;ﬂ+2ﬃ0>?Gﬂ.ﬃ ﬂ+ﬀAWlRT(ﬀGLAﬀﬂ4#L3;LA';>ﬃi(-o)M(-ﬁﬁ"LAﬂdF- $ﬀz&aﬃ0 K4o)+ﬀm)W0 5%<-FﬀI+LA.,(#L
(-+>=J#L9$..ﬃ0d+$.ﬃ 4AK;K4+&aﬂ/0/ !j%kOA.ﬃ 7%+4)W
RVCE(A.kOﬁ"Gﬂ$..ﬃ !x6U ;GﬂYﬂ4;4(-%$ﬀ^;>+3$ﬀﬂﬁ4ANYﬂ+$Q(-/ ﬀAqA`CGL#ﬂ.ﬃ0ﬀHﬂ8ﬀﬂ,(-9$ﬂ3#Lﬁ$ﬀH/ LA6;GLA.ﬃ0%$ﬀGﬂo)M([
$.ﬃ 4AP(`&aL#<ﬂ$AM(-4A|[rﬁ"Gﬂ/i(-oa3z&aﬃ0 K4o)+ﬀ")W0 5%K
ACP (t) ≡ Γ(B
0
s (t) → J/ψη) − Γ(B0s (t) → J/ψη)
Γ(B0s (t) → J/ψη) + Γ(B0s (t) → J/ψη)
=
sin(2βs)sin(∆Mst)






























≈ 0.5% ﬁI(-ﬃ A ∆Γs
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∆ms = (17.77 ± 0.1 ± 0.07)ps−1[ /) ] |)W 54W.-6,)
∆Γs = (0.076 ± 0.063 ± 0.006)ps−1[ ,, ] |)W 54W.-7a
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From ∆m and CP 
asymmetry in B→J/ψKS





Obtained from |Vub| measurement 
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cross section at y=0:













  40µm 
inner pitch
101.6µm outer pitch
 683 inner strips
Phi-measuring sensor
  35.5µm 
inner pitch
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) Κ → Κ
pi → Κ
∆ ln LKpi > 4
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500 b) <δIP> = 40 µm  
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) Κ → Κ
pi → Κ
∆ ln LKpi > 4
∆ ln LKpi > 0
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J/ψ → e+/e− ¤ 
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t = αln(E) + β
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f Ð ± ifhgja
B0d → J/ψpi0 d 2.05 ± 0.24) × 10−5
J/ψ → µ+µ− d [cf d ± gcfhgeja
pi0 → γγ d  |cf Ð  | ± gcfhg dT ja
bb→ B0d → J/ψ(µ+µ−)pi0(γγ) d3Ï/f ÐÐ ±0.63) × 10−7
 
Ð4fOi  	




















g ± gcfhgg  j ×10−12 h
½














Ð+ee ± gcfhgggej 6¼-{ c2
τpi0 d |cf Ï ± gcfhe ) × 10−17
h
½












































Ê¼*ÂpµKÂS¸n»Ä ÈLÂR¶:· hº+Â  ¼*¸@x
d







µR»L¼*ÈcÇ SÈpµKÁ  ]h=Àh!ÈXh2½;¼*ÃL¸!¿OÀL¾5¼ h:»L¼(h?Ä ¹pµ+»cÁº+ÂL¿ﬂh¼*ÁHµ;Ê¼;½¾µRÃLÁº+ÀpµKÀL¿O¾O¿O¸·




























































B0d → J/ψ(µµ)(1S)pi0(γγ) 1.17 ± 0.02 (9.38 ± 1.03).105 i
B0d → J/ψ(µµ)(1S)K0s 51.7 ± 2.1 (3.99 ± 0.16).107 Ï
T
f [
B0d → J/ψ(µµ)(1S)K0∗(892) 79.8 ± 4.1 (6.15 ± 0.31).107 e[cf [
B0d → J/ψ(µµ)(1S)η 0.59 ± 0.18 (4.7± 0.7).105
T
B0d → J/ψ(µµ)(1S)φ(1020) < 0.53 < 4.22.105 gcf Ï
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Â ÈL¸!¿O¾O¿ﬂh)µKÂS¸&¾5¼ hR·*Ê·*Â/¼*¶:¼*ÂS¸#huh!¿O¶XÈL¾5· hRÃº+ÈLÁR¾ﬃÄÆ·*¸!È/»L¼»cÈ
½?µKÂpµK¾:»L·;½*Á!¿O¸µKÈ ½2¹pµKÃL¿O¸!Á¼;h!ÈL¿OÊ+µKÂ'¸
B0s → J/ψ(µµ)η(γγ)
¼*¸l¼*ÂµKÃLÃL¾O¿ﬂ'ÈpµKÂS¸l¾5¼ h h·*¾5¼;½*¸!¿5º+ÂXh$ﬃ hÈLÁF¾5¼ hZd














B0d → J/ψ(µµ)pi0(γγ) f
´¼ haÀLÁ!ÈL¿O¸#h»L¼RPº+Â/» hº+ÂS¸bÁ· hÈL¶:· hb»/µKÂXhb¾5¼x¸2µKÀL¾5¼?µKÈ
Ð4fOi*Ï/f
Ì
ÂQÃLÁ¼*ÂpµKÂ'¸l¼*Â½;º+¶lÃL¸¼H¾5¼ hU3Á2µ+½*¸!¿5º+ÂXhl»L¼B¾OÈL¶l¿OÂ/ºh!¿O¸· SÈ/¼Á¼*ÃLÁ· h¼*ÂS¸¼*Â'¸l¾5¼ h=·;½¹pµKÂS¸!¿O¾O¾5º+ÂXh:ÈL¸!¿O¾O¿ﬂh· h




Oh2·*¾5¼;½*¸!¿5º+ÂLÂ/· h Oh·*¾5¼;½*¸!¿5º+ÂLÂ/· h +µKÂ
B0d → J/ψpi0
d
f Ï ×105 gcf ÐÏ Ð+ee T gÐ+g
s
º+¶XÀL¿OÂpµK¸º+¿OÁ¼ d
f Ï ×105 gcf ÐÏ d |
B0s → J/ψ(µµ)η(γγ)
d














fhggg gcfhggKÏ g g
bb
Á·;»cÈL¿O¸#h 





gcf |Ð+g gcfhgci g g
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h ]h!¸·*¶BµK¸!¿ﬂ'È/¼{h!ÈLÁb¾5¼ hb¼ h!¸!¿O¶BµK¸!¿5º+ÂXh»L¼{h¼*ÂXh!¿OÀL¿O¾O¿O¸·WÃLÁºUÊ'¿5¼*Â'¸»L¼n½;¼x¶BµKÂX'È/¼n»L¼h¸2µK¸!¿ﬂh!¸!¿ﬂSÈ/¼
f
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´¼ hx·*¸2µK¸#h`V/ÂpµKÈcÇ6·*¸2µKÂ'¸yÂ/¼*ÈL¸!Á¼ hW»cÈÃº+¿OÂS¸W»L¼XÊ4È/¼F»L¼X¾µ½¹pµKÁ¼=·*¾5¼;½*¸!Á!¿ﬂ'È/¼ﬃM¾ﬃÄ ¿OÂ]Pº+Á!¶BµK¸!¿5º+Â&Â/¼
Ã¼*ÈL¸Ãpµh»c¿OÁ¼;½*¸¼*¶:¼*ÂS¸bÍ*¸!Á¼s¼ Çc¸!Á2µK¿O¸¼y»L¼ hÃLÁº4»cÈL¿O¸#h~»L¼¾µn»L· h¿OÂS¸·_Á2µK¸!¿5º+Â{ÃLÈL¿ﬂh#'È/¼s½;¼*ÈcÇrD½*¿MÂ/¼½;º+Á!Á¼ h 
Ãº+Â/»L¼*ÂS¸yÃpµh Pº+Á½;·*¶:¼*ÂS¸{l»L¼ hs·*¸2µK¸#hÃLÁº+ÃLÁ¼ h»L¼Wh2µ;Ê¼*ÈLÁy½?µKÁ2µ+½*¸·*Á!¿ﬂh!¸!¿ﬂ'È/¼p¾ﬃÄ ¿OÂ]Pº+Á!¶BµK¸!¿5º+Â¼ h¸s»c¿O¾OÈ/·;¼
ÃpµKÁa¾5¼ hbºh½*¿O¾O¾µK¸!¿5º+ÂXh
B0 −B0 f y ¾ ﬃµKÈL¸aÈLÂ6µK¾!º+Á!¿O¸!¹L¶:¼n»L·;»c¿5·WF¾ﬃÄÆ·*¸!¿ﬂSÈ/¼*¸2µ¼XÈL¸!¿O¾O¿ﬂh2µKÂS¸b¾5¼ hbÃLÁº+ÃLÁ!¿5·*¸· h
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¼ hF¾5¼*ÃL¸º+ÂXh:º+È  +µ+º+ÂXhZhº+Â'¸=¿ﬂh#h!ÈXhl»L¼{»L· h!¿OÂS¸·_Á2µK¸!¿5º+ÂXh	h¼*¶l¿ﬃ¾5¼*ÃL¸º+ÂL¿ﬂ'È/¼ h
»L¼=¹pµ+»cÁº+ÂXhWÀ¼?µKÈcÇ¼*¸xÃLÁº?Ê4¿5¼*ÂLÂ/¼*ÂS¸F»L¼=¾µH½?µh½?µ+»L¼
b → c(→ s) f s ¼*¸!¸¼l½?µh½?µ+»L¼Zh¼F¸!Á2µ+»cÈL¿O¸nÃpµKÁW¾µ
ÃLÁº4»cÈ/½*¸!¿5º+Â6»L¼xÃpµKÁ!¸!¿5½*ÈL¾5¼ hxµ;Ê¼;½nÈLÂ/¼x¿O¶lÃLÈL¾ﬂh¿5º+Âv¸!Á2µKÂXh!Ê¼*Á#h¼X·*¾5¼*Ê·;¼n¼*¸s»Lº+ÂS¸¾5¼ ha¸!Á2µ+½;¼ hbÁ¼;½;º+ÂXh¸!Á!ÈL¿O¸¼ h
µKÈLÁº+ÂS¸b»L¼Á2µKÂ/»3hoÃpµKÁ2µK¶:É*¸!Á¼ hb»Ä ¿O¶lÃpµ+½*¸
f
´µOh2µ;Ê¼*ÈLÁa»cÈ{¶:· hº+Â¼ h!¸aµK¾5º+Á#ha»L·;»cÈL¿O¸¼W»L¼y¾µ1½2¹pµKÁ¼W»L¼ h












¼*¸!¸¼b¶:·*¸!¹/º4»L¼ÈL¸!¿O¾O¿ﬂh¼s¾5¼ h~ÃLÁº+ÃLÁ!¿5·*¸· ho»/µKÂXh¾ﬃÄÆ¼ hÃpµ+½;¼»L¼ÃL¹pµh¼
»cÈv¹pµ+»cÁº+Â¿ﬂh#h!È»cÈ 'ÈpµKÁ  Á· h!¿5»cÈ/¼*¾Ë»L¼n¾µlÃpµK¿OÁ¼
qq
¿OÂ/»cÈL¿O¸¼1ÃpµKÁ¾µ #Á2µ¶:¼*ÂS¸2µK¸!¿5º+Â&»cÈ SÈpµKÁ  À¼?µKÈ
f
s
¼*¸!¸¼y½;º+Á!Á·*¾µK¸!¿5º+Âµ?Ê¼;½s¾5¼s¶:· hº+Â ½;º+Á!Á¼ h!Ãº+Â/»/µKÂS¸bµK¶:É*Â/¼nÁ¼;½¹/¼*Á½2¹/¼*Áb»L¼ hÃL¿5º+ÂXh¿ﬂh#h!ÈXh~»cÈBÊ¼*Á!¸¼ Ç
ÃLÁ!¿O¶BµK¿OÁ¼X¼*¸b»Lº+¸· h»L¼ hb½?µKÁ2µ+½*¸·*Á!¿ﬂh!¸!¿ﬂ'È/¼ hb¸º+Ãº+¾5º¿ﬂSÈ/¼ h»cÈZ!¼*¸a¿OÂL¿O¸!¿5·WÃpµKÁa¾5¼'ÈpµKÁ  À
f
























































¾5¼xÂ/º+¶1ÀLÁ¼X»ÄÆ·*Ê·*Â/¼*¶:¼*Â'¸#hyº+ÀXh2¼*Á!Ê· haÃpµh#h2µKÂ'¸b¾5¼ hb»c¿OÊ¼*Á#h¼ h`h·*¾5¼;½*¸!¿5º+ÂXh
f
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ÀÃpµKÁa¾5¼ hsÃLÁºÁ2µK¶l¶:¼ hs»ÄhµKÂpµK¾ ]h¼h!¸2µKÂ/»/µKÁ»
d











tag dalj ω dalj eff (%)
s
ÈL¸#h K´
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¼ h!¸WÁ¼*ÃLÁ· h¼*Â'¸·B¼*¸n½;º+¶lÃpµKÁ·Hµ;Ê¼;½l¾5¼ hn·*¸!¿ﬂ'È/¼*¸2µ¼ hX»ÄhµKÈL¸!Á¼ h1½?µKÂpµKÈcÇR»L¼:¾µH¾O¿ﬂh!¸¼=Á·ﬀ#·*Á¼*Â/½;·;¼B»/µKÂXhn¾µ
¸2µKÀL¾5¼
Ð4fOi?ecf























tag dalj ω dalj eff dalj




Ï/f Ð ± d fOi Ï/f [ ± gcf Ð
B0d → pi+pi− Ï/if | ± gcf Ð
d
Ï/f
 ± ifOi d f | ± gcf [
B0d → K+pi− Ï
d
f
T ± if Ï dd f d ± T fOi Ï/f | ± ifhg
B0d → J/ψ(µµ)K∗0 Ï/if
 ± gcf [ d Ï/f d ± gcf Ð Ï/fOi ± gcf d
B0d → J/ψ(µµ)K0s Ï}[cfOi ± if
d d
ecf Ð ± if  d f T ± gcf |
B0d → J/ψ(ee)K∗0 ÏÏ/f
T ± T f Ð d [cfhe ± d f [ d fhe ± if Ï
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´µWÁ· hº+¾OÈL¸!¿5º+ÂNh!ÈLÁZ½2¹pµ+½*ÈLÂ/¼s»L¼ h¸!Áº+¿ﬂh~½;º'º+Á»Lº+ÂLÂ/·;¼ h~»cÈlÊ¼*Á!¸¼ Ç=ÃLÁ!¿O¶BµK¿OÁ¼s¼*¸»cÈlÊ¼*Á!¸¼ Çth¼;½;º+Â/»/µK¿OÁ¼
Ãº+ÈLÁs¾5¼ hs·*Ê·*Â/¼*¶:¼*Â'¸#hyÃpµh#h2µKÂS¸y¾5¼ hbh2·*¾5¼;½*¸!¿5º+ÂXh¼*¸¾5¼W¸!Á!¿!¼*Áy´
g





¼ hx»c¿ﬂh!¸!Á!¿OÀLÈL¸!¿5º+ÂXhRhº+ÂS¸y¸º+ÈL¸¼ hx¾5¼ hh!¿7Çv½;¼*ÂS¸!Á·;¼ h{h!ÈLÁ
g



















h2º+ÂS¸WÃL¾OÈXhW¼ h!Ãpµ+½;·;¼ hW¾5º+¿OÂ»cÈRÃº+¿OÂS¸n»Ä ¿OÂ'¸¼*Á2µ+½*¸!¿5º+Â
f
x¼=ÃL¾OÈXhx¾5¼ h



















































































|.*"  0'.)(BNK. *"D.![VM ﬀT8:+ﬀ3!..;"y(;.!$%M0+ﬀ3!.
ﬃ.)(DVL.!;"#ﬀ3NK. 8B. %p"s(),4X5.)( Î>+,4!.)(n>+,L Cc.H.*"b0+!$+ﬀ#"D.

VL$+,'l0S.)(:< NK< %. 8B. %p"3(VcK(2(;+%p"o5.)(F$,?VM,4.)(H.*"








 b< (*$+-,4"#ﬀP$+%L(X. %:Vp(W0,{"D.*8sVM(VM!$)VM.oVc$+,4X0S.)(X< NK< %@.*8:.*%p"3(oVcK()(*+%p"ZO.)(n$+,UVM,4!. (F.*"5.
"# ﬀ7>?>'. ySqouZ.*"P"D.F0+ﬀ(*"#)ﬀﬃﬂ ,c"#ﬀ#$%&.)(*"~wm ,'( "D<.=+N+.!F,'%.>S+,S()()ﬀﬃ. %/%@.Uq
ÊµK¾5¼*ÈLÁ#hËÁ¼ h!¸¼*ÂS¸+ﬃµK¿OÀL¾5¼ hËÃpµKÁËÁ2µKÃLÃ@º+Á!¸7¾µÃ@·*Á!¿5º4»L¼o»ÄÆºh½*¿O¾O¾µK¸!¿5º+ÂB»L¼ h§¶:· hº+ÂXh










. dﬃÐ4f Ï/f Ï'j
´ZÄhµwÈXh!¸¼*¶:¼*ÂS¸y»Lº+ÂLÂ/¼nµ
xgcfhgg| ± gcfhgg d:¼*¸aÀ =dPecfOi ± gcf d j ps−1 f ´¼x¸¼*¶lÃXhaÃLÁº+ÃLÁ¼W¶:¼ h!ÈLÁ·W»cÈ B0d
¼ h!¸
¶:¼ h!ÈLÁ·U
(1.676± gcf dd ej 10−12 h'ﬃL½;¼'ÈL¿¼ h!¸b½;º+¹/·*Á¼*ÂS¸Wµ;Ê¼;½X¾µ=¶:º¼*ÂLÂ/¼X¶:º+Â/»c¿µK¾5¼X»cÈ¸2µKÀL¾5¼?µKÈ Ð4f T f
S
ÂlÊº+¿O¸7'È/¼~¾ﬃÄÆ¼ﬀgB½?µ+½*¿O¸·s»L¼oÁ¼;½;º+ÂXh!¸!Á!È/½*¸!¿5º+ÂB¼ h!¸ËÀpµh#h¼ Ã¼*¸!¿O¸¼ hÊµK¾5¼*ÈLÁ#h»L¼o¸¼*¶lÃXhÃLÁº+ÃLÁ¼ﬃ½;¼*¾µyÊ'¿5¼*Â'¸
»cÈ PµK¿O¸SÈ/¼X¾µlÁ¼;½;º+ÂXh!¸!Á!È/½*¸!¿5º+Â»L¼ hÊ¼*Á!¸¼ ÇQh¼;½;º+Â/»/µK¿OÁ¼ hxÂÄÆ¼ h!¸Ãpµh¼ﬀgB½?µ+½;¼FÃº+ÈLÁ»L¼{ﬃµK¿OÀL¾5¼F»c¿ﬂh!¸2µKÂ/½;¼
»L¼=Êº+¾»cÈ&¶:· hº+Â 
f











dwifOi?e ± gcfhg T j ÃXh f
ﬂ






ÀµKÃLÁÉ h=ÈLÂµKÂ »L¼ÃLÁ!¿ﬂh¼{»L¼H»Lº+ÂLÂ/·;¼ h
»/µKÂXh~¾5¼s½?µ+»cÁ¼y»cÈH½?µKÂpµK¾
B0d → J/ψ(µµ)pi0(γγ)
¼*ÂBÃLÁ¼*ÂpµKÂ'¸a¼*Â½;º+¶lÃL¸¼¾5¼ h~·*¸!È/»L¼ hÁ·?µK¾O¿ﬂh·;¼ h&h!ÈLÁ¾5¼ h
»Lº+ÂLÂ/·;¼ h{h!¿O¶1ÈL¾5·;¼ hÃº+ÈLÁy¾5¼ h#SÈ/¼*¾O¾5¼ hy¾µÁ¼;½;º+ÂXh!¸!Á!È/½*¸!¿5º+Â.ﬃ@¾µh·*¾5¼;½*¸!¿5º+Â.ﬃ@¾5¼Wh rh!¸É*¶:¼1»L¼1»L·;½*¾5¼*Â/½2¹/¼*¶:¼*ÂS¸













 (1 − ω)Γ(B0d → J/ψpi0)  ωΓ(B0d → J/ψpi0)
º
ω
¼ h!¸b¾µZ3Á2µ+½*¸!¿5º+Â6»L¼n¶:· hº+ÂXhs¶BµK¾·*¸!¿ﬂSÈ/¼*¸· h
f
´ZÄhµh 4¶:·*¸!Á!¿5¼n»L¼*Ê4¿5¼*ÂS¸xµK¾5º+Á#h
af (τ) = {(1− 2ω)[Cf cos(∆mt) + Sfsin(∆mt)]}
⊗
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ω = (34.9± 0.8) a ¼*¸¾5¼¸¼*Á!¶:¼ ∆m =
(0.502±0.007)ps−1 f ´¼ hZÃpµKÁ2µK¶:É*¸!Á¼ h»cÈN6º+Â'¸¼ﬀ s µKÁ!¾5ºWh2º+ÂS¸ZÁ¼*ÃLÁ· h¼*Â'¸· h~»/µKÂXh¾5¼a¸2µKÀL¾5¼?µKÈ Ð4fOiUÐ ﬃ'½;¼ h
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¶:¼ h!ÈLÁ·;¼ h 
CCP = −0.874 ± 0.100 ¼*¸ dﬃÐ4f [cf Ï'j
SCP = −0.174 ± 0.110. dﬃÐ4f [cf [j
s



































ÅbV/ÂQ»L¼l¶l¿5¼*ÈcÇ¼ ÇcÃL¾5º+¿O¸¼*ÁX¾5¼ h1¶:¼ h!ÈLÁ¼ h1»L¼:¾ﬃÄÆ¼ ÇcÃ@·*Á!¿5¼*Â/½;¼´.e
s
ÀQÃ@º+ÈLÁ1¾5¼ hX»c¿ ·*Á¼*ÂS¸#h=½?µKÂpµKÈcÇ»L¼
ÃL¹ ]h!¿ﬂ'È/¼ﬃp¾5¼ hy¼*Á!Á¼*ÈLÁ#hRh ]h!¸·*¶BµK¸!¿ﬂSÈ/¼ hy»Lº+¿OÊ¼*ÂS¸nÍ*¸!Á¼F½;º+¶lÃLÁ!¿ﬂh¼ hx¼*¸sÃLÁ!¿ﬂh2¼ hy¼*Â½;º+¶lÃL¸¼F¾5¼n¶l¿5¼*ÈcÇvÃºh 
h!¿OÀL¾5¼
f









































~¾ﬃÄhµh '¶:·*¸!Á!¿5¼X»L¼xÃLÁº'»cÈ/½*¸!¿5º+Â»L¼ ha¶:· hº+ÂXh Rﬃ































rec = 0.0219 × ∆X0X0 (%) f
s
¼ hy¼*Á!Á¼*ÈLÁ#hnÂ/¼1»L¼*Ê4Á2µK¿5¼*ÂS¸
Ãpµh1µ ¼;½*¸¼*ÁX¾ﬃÄÆ¼ h¸!¿O¶BµK¸!¿5º+Â»L¼l¾ﬃÄhµh '¶:·*¸!Á!¿5¼ﬃÎÃpµKÁX½;º+ÂS¸!Á¼H¼*¾O¾5¼ hUh2º+ÂS¸ ¿O¶lÃº+Á!¸2µKÂS¸¼ hFÃº+ÈLÁn¾5¼B½?µK¾5½*ÈL¾»L¼ h
Á2µKÃLÃº+Á!¸#hs»L¼nÀLÁ2µKÂ/½2¹/¼*¶:¼*ÂS¸
f












¾ﬃÄÆº+Á»cÁ¼=»L¼W'È/¼*¾ﬂ'È/¼ h»c¿!%UµK¿OÂ/¼ hW»Ä ¹/¼*ÈLÁ¼ hx»L¼1ÃLÁ!¿ﬂh¼1»L¼F»Lº+ÂLÂ/·;¼ h'ﬃ@½;¼W'ÈL¿§¾O¿O¶l¿O¸¼X¾5¼ hx¼ h!¸!¿O¶BµK¸!¿5º+ÂXh
fn^
º+ÈLÁ












´¼ h h rh!¸·*¶BµK¸!¿ﬂ'È/¼ hÎ¾O¿5·;¼ hËµKÈcÇ1¶:¼ h!ÈLÁ¼ hË»L¼
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À → B0s dwi?gcf Ð ± ifOiUja
B0s → J/ψη (3.1 − 4.8) × 10−4
J/ψ → µ+µ− d [cf d ± gcfhgeja
η → γγ d d  f Ï d ± gcf T eja
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fOi*Ï ± gcf TT j ×1011
θP = −200
B0s → J/ψη (6.6 ± 2.6×)107
B0s → J/ψ(µ+µ−)η(γγ) (1.54 ± 0.8) × 106
θP = −100
B0s → J/ψη (10.3 ± 4.1) × 107
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B0s → J/ψ(µ+, µ−)η′(pipiη j ecfhg if
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m2η = 2Eγ1Eγ2(1− cos(θ12)). d |cf [cfOiUj
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i B0s → J/ψη
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B0s → J/ψ(µµ)η(γγ) f
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f [ ± T fhe d Ï/f | ± d fOi Ï/f  ± gcfhe
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tag dalj ω dalj eff dalj
B0s → J/ψ(µµ)η(γγ) [
T
f [ ± T fhe d Ï/f | ± gcf | Ï/f  ± gcfhe
B0s → K+K− Ï

f | ± gcf [ dd fhg ± gcf | [cf | ± gcf [
B0s → pi+K− Ï

f [ ± if | d gcf Ï ± T fhe Ð4fhe ± if Ð
B0s → D−s pi− [KÏ/fhe ± if
T d
gcfhg ± ifhe |cf Ð ± if T
B0s → D∓s K± [KÏ/f
T ± gcfhe dd f Ï ± gcf | ecfhg ± gcf [
B0s → J/ψ(µµ)φ [gcf Ï ± gcf Ï
dd
f Ï ± gcf Ï [cf [ ± gcf d
B0s → J/ψ(ee)φ [
d
fhe ± if [ dT f T ± T fOi ecf | ± T f Ï
B0d → J/ψ(ee)K∗0 ÏÏ/f
T ± T f Ð d [cfhe ± d f [ d fhe ± if Ï
 
|cfOi'[ 
b. 3Y;$+)8:+%@2.W0S.y <*"#ﬀ#A;,L.*"ﬃU>S.~Vc$,'x0+ﬀ  <*!. %M"3(x+%@+,+[lﬀT%M;ﬁ,L+%p"§,4%8:< (*$+%
B0s
VLK(2(;+%p"





n    ¥¢M©b­³X¦M®©b±F¢¢M³X° ­¡¢ b¡Ë°M¦M¡ 
´¼ h§Á· hº+¾OÈL¸!¿5º+ÂXh+h!ÈLÁ§¾5¼ hÎ¸!Áº+¿ﬂh§½;º4º+Á»Lº+ÂLÂ/·;¼ hË»cÈ1Ê¼*Á!¸¼ Ç1ÃLÁ!¿O¶BµK¿OÁ¼¼*¸Ë»cÈFÊ¼*Á!¸¼ ÇWh¼;½;º+Â/»/µK¿OÁ¼~Ã@º+ÈLÁ§¾5¼ h
·*Ê·*Â/¼*¶:¼*ÂS¸#hÃpµh#h2µKÂ'¸b¾5¼ h h·*¾5¼;½*¸!¿5º+ÂXh¼*¸a¾5¼x¸!Á!¿!¼*Ás´
g























´¼ hoÁ· hº+¾OÈL¸!¿5º+ÂXhb¼*Â %{hº+ÂS¸oÃL¾OÈXhb·*¾5¼*Ê·;¼ h 'È/¼x½;¼*¾O¾5¼ hb¼*Â

























gcfOi ± gcfOi |cfOi ± gcfOi

xgcf± gcfOi |cfOi ± gcfOi
%




xgcf [ ± gcf d i'|cf Ï ± gcf d





gcfhg ± d f Ï T ggcfhg ± gcf d
 
|cfOi?e 
 b<)( ,'8B<&0'.)(6<)(*$ﬁ,c"#ﬀ#$%L((),47vVc$+()ﬀ#"#ﬀ#$+%0S. (vNK. *"D.![V@)ﬀ38:+ﬀT.&.*"F(?.!$+%M0S+ﬀT.?qF2.)(
N+5. ,42(X(*$+%p"Z()ﬀ38=ﬀTO+ﬀ3!.)(XEH2. 3O. (F$Sﬂ*"D. %p,L.)(oVL$+,'1O.F%M+





Ð ±0.87 j  hx¼*¸»L¼W¾µKÁ¼*ÈLÁ d [ d f Ï ± gcfhej  h'ﬃp½;¼ h
ÊµK¾5¼*ÈLÁ#hËÁ¼ h!¸¼*ÂS¸+ﬃµK¿OÀL¾5¼ hËÃpµKÁËÁ2µKÃLÃ@º+Á!¸7¾µÃ@·*Á!¿5º4»L¼o»ÄÆºh½*¿O¾O¾µK¸!¿5º+ÂB»L¼ h§¶:· hº+ÂXh



















|.*"  0'.)(BNK. *"D.![VM ﬀT8:+ﬀ3!..;"y(;.!$%M0+ﬀ3!.
ﬃ.)(DVL.!;"#ﬀ3NK. 8B. %p"s(),4X5.)( Î>+,4!.)(n>+,L Cc.H.*"b0+!$+ﬀ#"D.

VL$+,'l0S.)(:< NK< %. 8B. %p"3(VcK(2(;+%p"o5.)(F$,?VM,4.)(H.*"







 b< (*$+-,4"#ﬀP$+%L(X. %:Vp(W0,{"D.*8sVM(VM!$)VM.oVc$+,4X0S.)(X< NK< %@.*8:.*%p"3(oVcK()(*+%p"ZO.)(n$+,UVM,4!. (F.*"5.





 *ﬀ#"D<R0S.)(v$,?VM,4.)(&.*"=0+,"# ﬀO>?>S. H~Q.*%6Y;$+%M;"#ﬀP$+%0+,"D. 8Vp(FVM!$)VM.7VM(

qa
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B0s → φφ f
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